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PREDATORY BEHAVIOR OF TETRAGNATHA 
PRAEDONIA (ARANEAE: TETRAGNATHIDAE) 


Makoto Yoshida 

Department of Biology and Geology, Faculty of Science and Engineering, 
Ritsumeikan University, Kyoto 603, Japan 


Synopsis 

Yoshida, M. (Department of Biology and Geology, Faculty of Science and 
Engineering, Ritsumeikan University, Kyoto 603, Japan) : Predatory behavior of 
Tetragnatha praedonia (Araneae: Tetragnathidae). Acta arachnoL, 35: 57-75 
(1987). 

The predatory behavior of Tetragnatha praedonia was studied. The prey 
consisted of mainly Diptera, especially midge flies, smaller than 3 mm in body 
length. When capturing small prey, this species applied mainly “Seize-Pull out” 
strategy to them; that is, it plucked the web to locate the prey, ran and seized 
it in the jaws, pulled it out of the web, then carried to the hub and fed there. 
When given large prey more than 5 mm, this species captured them by various 
strategies. It captured Lepidoptera mainly by ''Bite-Wrap” strategy; that is, the 
prey was immobilized by bite, then was wrapped with silk. On the other hand, 
craneflies and damselflies were captured by three strategies, that is, "Seize-Pull 
out”, "Bite-Wrap” and “Wrap-Bite”. In "Wrap-Bite” strategy, the prey were 
attacked by wrapping, then bitten by the spider. But, the wrapping seemed to be 
of little use to immobilize the prey, because this species used the silk with less 
adhesiveness and did not used the swathes of silk. 

It was verified that this species can use all the strategies which are used by 
the advanced araneids such as Argiope argentata. But, it captures mainly small 
prey by "Seize-Pull out” strategy, and does not use the swathes of silk for attack 
wrapping. So, the predatory behavior of this species should be situated in the 
new stage between the primitive stages and the advanced stages in the evolution 
of araneids’ predatory behavior. 

The predatory behavior of araneid spiders was reported by many authors 
(Peters, 1931, 1933; Robinson, 1969; Robinson, Mirick and Turner, 1969; 
Robinson and Olazzari, 1971; Robinson and Mirick, 1971; Robinson and 
Robinson, 1974; Robinson, 1975; Lubin, 1980). Robinson, Mirick and Turner 
(1969) assumed five stages in the evolutionary process of the predatory behavior 
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of araneid spiders. They stated that in the earlier three stages the spiders use 
only biting to immobilize the prey and that in the later two stages they use 
both biting and wrapping for their prey immobilization. It was verified that 
the spiders included in the later stages (for example, Argiope argentata) use 
three predatory strategies (that is, Seize-Pull out, Bite-Wrap, Wrap-Bite). 

Tetragnathid spiders are usually treated as a different family (Tetragnath- 
idae) from Araneidae (Bristowe, 1958; Yaginuma, 1960; Locket, Millidge 
and Merett, 1974; Gertsch, 1979; Kaston, 1981), but are sometimes treated 
as a subfamily (Tetragnathinae) of Araneidae (Comstock, 1940; Levi, 1978). 
So, in any rate, they are closely related with araneids. But, as far as I know, 
the predatory behavior of tetragnathids has not been studied yet. So, I studied 
that of Tetragnatha praedonia, and compared it with that of araneids. 

Consequently, it was verified that this species uses all the strategies which 
are used by the advanced araneids such as Argiope argentata. But, it was 
different from them for the following three points; that is, 1) the small size of 
the prey, 2) the low adhesiveness of the web, and 3) no use of the swathes of 
silk for the immobilization wrapping. The primitive araneids such as Nephila 
clavipes does not use the swathes of silk either. So, the predatory behavior of 
T. praedonia should be included into the new stage between the primitive stages 
and the advanced stages proposed by Robinson, Mirick and Turner (1969). I 
report these results here. 


Materials and Methods 

The investigation was done from June to October 1985 at several creeks 
flowing among the paddy fields in Nishigamo, Kita-ku, Kyoto City. T. praedonia 
had made their webs above the creeks (ca. 1 m in width). The investigation 
was done from evening till night when this species was hunting actively. 

The prey captured by the webs were collected, identified and the body 
length was measured in laboratory. In the field, the behavior of the spiders 
and the prey were observed. The body length of the prey captured by the 
spiders were estimated by the eye. 

Furthermore, in order to study the predatory behavior to large prey, but¬ 
terflies (6-10 mm in body length), moths (15-25 mm), craneflies (5-40 mm) and 
damselflies (35-45 mm) were given to the webs, then the predatory behavior of 
the spiders to them was observed. 
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Results 

1) Unit behavior consisting of predatory sequences 

The unit behavior consisting of the predatory sequences, observed in the 
field and at the field experiment, were as follows; 

Plucking ; Thread-pulling behavior with legs I (Fig. lA). When a prey 
hit the web, the spider oriented toward the prey, then pulled the radial threads 
with legs I. By the behavior, spider located the prey and perhaps estimated the 
size and the type of the prey. In many cases, spiders found the prey after 
plucking. 

Running to prey ; The approach from the hub to the capture site by running 
along the radial thread(s). It was frequently observed when the prey were 
struggling just after they struck the web. 

Walking to prey] The approach to the capture site by walking along the 
radial thread(s). It was observed not only after plucking but also during search¬ 
ing for the un-located prey in the web. 

Touch] The touch to the prey by legs I (and palps?). It was observed only 
once when capturing a butterfly. 

Seizing in jaws ; Seizing and holding the prey in the jaws (Fig. IB). It 
was applied mainly to small prey, as states later. Just after this behavior, the 
spiders pulled the prey out of the web, then carried it in the jaws to the hub. 

Biting] Biting the prey with jaws (Fig. 1C). It was observed at the capture 
site and the feeding site, at various stages of the predatory sequences (Table 1). 
When biting was applied as the first weapon (that is, as prey-immobilization), 
spiders ran to the prey and bit them rapidly. After the immobilization of prey, 
biting was also done at the capture site and the feeding site. 


Table 1. Various types of biting and wrapping observed in the predatory 
behavior of Tetragnatha praedonia. X shows the behavior occured there. 



At Capture Site 

At Hub or Web Margin 
(or out of Web) 

Immobilization 

(Attack) 

Post- 

Immobilization 

Post- 

Immobilization 

Biting 

X 

X 

X 

Wrapping with Bite 

— 

X 

X 

Wrapping 

X 

X 

X 

Free Wrapping 

— 

X 

X 
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Wrapping ; Wrapping the prey with silk at a distance (Fig. ID). The 
spider bent its abdomen, threw its silk aheads to the prey. It was frequently 
used for the post immobilization, but was sometimes used for prey-immobilization. 

Wrapping with bite ; Wrapping the prey with silk (the prey is being held 
or bitten with the jaws. Fig. IE). The spider bent its abdomen, pulled its silk 
from its spinnerets, sent it ahead using legs IV alternatively, and threw it 
toward the prey. It was frequently observed at the capture site, but also 
sometimes observed at the feeding site. It occurred after immobilization biting 
(=attack biting) in most cases, but also sometimes occurred after post-immobiliza¬ 
tion wrapping or during feeding. 

Free wrapping ; Wrapping the prey with silk, rotating it with legs I and II after 
pulling-out or cutting-out. It was observed at the capture site and the feeding site. 

Pulling out ; Pulling the prey from the web, after seizing it in jaws. As 
states later, it was frequently applied to smally prey. 

Cutting out ; The removal of the prey by cutting the web. It was mainly 
applied to large prey. The threads entangling the prey were likely cut by the 
jaws and legs I. Spiders carried the prey to the feeding sites in most cases, 
but sometimes left them at the capture sites. 

Carrying in jaws ; Carrying the prey to feeding sites, holding it in the jaws 
after the removal of prey from the web. If the prey was small, the spider fell 
down with the dragline being attached to the hub, then climbed it up rapidly. 
It was only 2-4 seconds for the spider to capture a small prey and return with 
it. In the case of large prey, the spider returned to the feeding sites by walk¬ 
ing beneath the web surface, seizing the prey in the jaws. 

Carrying on silk ; Carrying the prey to the feeding sites, being suspended 
on a silk line. It was applied to large prey. 

Return to hub ; The return of the spider to the hub by itself. At that 
time, the prey was left at the capture site. 

Pulling prey from hub ; Pulling the prey with legs I (and II?) from the hub. 
When prey was captured near the hub, the spider immobilized it by biting, and 
wrapped it. Then the spider returned to the hub alone, turned to the prey, and 
pulled it with legs I (and II?). The threads entangled the prey were cut by the 
spider, and the prey was suspended at the hub. This behavior was observed 
only once. 

Suspension of prey at hub ; The prey was sometimes suspended on a silk 
line at the hub. If the prey was large, it was suspended alone. But, if small 
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prey were captured successively, the spider held several prey in the jaws, and 
packed them in a package with wrapping, then suspended it. 

Feeding] Feeding was occurred at three sites; that is, the capture sites, 
the hub, and the web margins (or the scaffholds out of the web). 

Note: Immobilization and post-immobilization are the categories proposed by Robinson, 
Mirick and Turner (1969). When wrapping is used as a initial means of restraint, they 
called it as “immobilization wrapping”, on the other hand, they called all types of the 
wrapping as post-immobilization wrapping which occurred after the first attack (that is, 
immobilization). These categories were used by them also to biting. 

2) Prey capture in fields 

a) Kind and size of prey 

As shows in Table 2, almost all prey collected from the webs were Diptera 
(especially midge fly). Most of them were small, and almost all prey were less 
than 3 mm in body length. Table 3 shows the body length distribution of the 
prey captured by spiders, and almost all prey were very small also in this case. 

b) Capture efficiency of the prey struck to the webs 

As shows in Table 4 and Fig. 2, 270 prey hit the webs (all prey were 
insects). In addition to these prey, there were many insects that passed through 

Table 2. The kind and the body length of the prey collected in the webs of 


Tetragnatha praedonia. 



0-1 

1-2 

Body Length in 

2-3 3-4 

mm 

4-5 

5- 

Total 

Midgeflies 

32 

123 

45 

5 

0 

0 

205 

Other nematocerous flies 

1 

5 

2 

0 

1 

2 

11 

Other Diptera 

0 

2 

2 

0 

0 

0 

4 

Aphids 

0 

1 

0 

0 

0 

0 

1 

Mayflies 

0 

0 

0 

0 

3 

2 

5 

Ants 

0 

0 

1 

0 

0 

0 

1 

Others 

0 

2 

0 

0 

0 

0 

2 

Total 

33 

133 

50 

5 

4 

4 

229 

Table 3. The body length of the prey fed by 

Tetragantha praedonia. 




Body length in 

mm 




0-1.5 

1. 5-2. 5 

2. 

5-3. 5 3. 5-4. 5 

4.5- 

Total 

Number of prey 47 

22 


27 

5 

3 

104 







Prey hit the web 
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o 


The process of prey capture by T. praedonia observed above a brook. 
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Table 4. The efficiency of the prey capture by Tetragnatha praedonia. 


Number of prey struck the web 

270 

Number of prey escaped 

164(60.7%) 

Escaped for itself 

155 

Escaped by the movements of spiders 

9 

Number of prey captured by the webs 

106(39.3%) 

Number of prey fed by spiders 

96(35. 6%) 


the web (among the threads), but I could not count the frequency. Of 270 prey, 
164 individuals (60.7%) escaped from the webs. Its 94.5% (155 individuals) 
escaped for itself before spiders did not responce them, and the time of prey- 
restraint was short. Of 155 individuals which escaped by themselves, there 
were two types, that is, the prey which escaped just after the strike to the 
webs and those which escaped after the short time (less than several seconds) 
restraint by the viscid spirals, but these frequencies could not be counted. 
Remained 5.5% (9 individuals) were restrained rather rigidly by the webs, but 
could escape after the predatory behavior of spiders such as plucking. Probably, 
the prey could be released from the web by the vibration brought about by the 
predatory behavior. Of 9 prey, 8 prey were released by the plucking and/or 
running to prey, and a prey (mayfly, ca. 3 cm in body length) was fallen down 
by cutting-out of the web. 
c) Predatory sequences and the frequencies 

The predatory sequences, observed in the field, were as follows (Fig. 2). 
As stated earlier, the main prey were small insects. If the prey hit the web, 
the spider became alert, oriented toward it. Then, spiders selected either of 
the two behaviors, that is, plucking or the approach to the prey. After pluck¬ 
ing, spiders always ran to the prey. Without plucking, spiders ran or walked 
to it. Then spiders attacked the prey with any of the three means, that is, 
seizing in the jaws, biting or wrapping. Seizing was used very frequently. It 
occurred almost momentarily, then the spider immediately pulled the prey from 
the web. In almost all cases of biting and wrapping, the prey were pulled out 
of the web by the jaws. All prey were carried in the jaws. Spiders fell down 
with the dragline being attached to the hub, then climbed it up rapidly, in 
almost all cases. In only one case, the prey was carried to the web margin, 
then fed there. 

Wrapping at the hub before feeding was observed in capturing fairly large 
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prey or in capturing several small prey 
successively. The former was a mayfly 
ca. 1 cm in length. In the latter case, 
the spider packed the newly-captured prey 
and several prey captured before into a 
package, then wrapped it there (Free 
wrapping). 

3) Predatory sequences observed in field 
experiments 

I gave large prey such as butterflies, 
moths, craneflies, and damselflies, to the 
webs of T. praedonia. Three types of the 
sequences were observed as shows in Figs. 

3-5 (only successful examples were shown). 

a) Seize-Pull out (Fig. 3); In this 
sequence, prey were seizing in the jaws, 
pulled from the webs, carried in the jaws, 
then fed at the hub. It was the same 
sequence observed in capturing smaller 
prey (1-3 mm in body length) in the fleld, 
as stated earlier. But, in this field experi¬ 
ments, the prey (craneflies) were always carried by walking (as shown earlier, 
smaller prey were carried by falling-down & climbing-up). 

b) Bite-Wrap (Fig. 4); In this sequence, various patterns were observed. 
•'Wrapping with bite” was observed in all cases, but “Wrapping”, “Cutting out” 
and “Carrying” were not always observed in all cases. Furthermore, spiders 
sometimes returned to the hub alone, on the way to the predatory sequence. 
When the spider did not carry the prey, it was fed at the capture site. 

There were three means of transportation, that is, 1) walking; the prey 
was being held in the jaws, 2) walking; the prey was being suspended from the 
spinnerets, 3) pulling the prey from the hub. Before feeding, “Biting”, and 
“Wrapping” or “Wrapping with bite” at the hub or the web margin, were also 
observed. 

c) Wrap-Bite (Fig. 5); This sequence was observed only for three times. 
In this sequence, there was a characteristic unit behavior, that is, “Try to bite”. 
As the prey was strugglling violently, the spider could not immobilize by biting 


Spider on hub 

f 

Prey hit the web 

f 

Spider alert 

^ V 

^ Prey 

Prey was immobile 

struggling | 

Plucking 

// 

Run to prey 


X xliy 

\ 


Seizing in jaws 

f 

Pulling out 

Carrying Wrapping with 

in jaws bite at hub 

» ^ f 

_ Wrapping 
at hub 


Feeding 
at hub 


Fig. 3. “Seize-Pull out” strategy ap¬ 
plied to three craneflies. The 
thickness of arrows shows the 
frequency of the behavior ob¬ 
served. 
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in spite of “Try to bite’' for many times. Instead of the immobilization biting, 
then the spider attacked by wrapping repeatedly. But, the wrapping seemed 
to be of little use to immobilize the struggling prey, and the spider tried to bite 


Spider on hub 


Prey hit the web 


Prey was 
struggling 


Spider alert 

Prey immobile 

f 

Plucking 


Touch 


Return 
to hub 



Wrapping with bite 
at web margin 


Wrapping at 
web margin 


Feeding at 
capture site 


Feeding 
at hub 


Feeding at 
web margin 


Fig. 4(A) 
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Spider on hub 

f 

Prey hit the web 

f 

Spider alert 



Prey was 
struggling 



Prey immobile 

f 

Plucking 


Run to prey 

f 

Immobilization 



Fig. 4(B) 

Fig. 4. "Bite-Wrap” strategy applied to nine Lepidoptera (4A) and to five individuals 
of craneflies and damselflies (4B). 
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Spider on hub 

f 

Prey hit the web 

f 


Spider alert 



capture site 

Fig. 5. “Wrap-Bite” strategy applied to a butterfly and two 
damselflies. 

repeatedly among the wrapping. Sometimes, the spider returned alone the 
hub. Several prey escaped in this stage. In the successful three cases, the 
spider succeeded in the prey immobilization by biting after several trials of 
wrapping. These prey were always fed at the capture sites. 

Table 5 summarizes the predatory sequences to the large prey given in the 
held experiments Butterflies escaped by flying or falling down from the web, 
before the spider approached to them. It was also observed that the spider did 
not bite because of the violent flutter of butterflies in spite of many trials to 
bite. In most cases, they escaped during the attack. After the escapes, a lot 
of scales of the butterflies were remained in the web. On the other hand, most 
of the craneflies and the damselflies were captured by spiders. Spiders did not 
apply ‘‘Seize-Pull out” to butterflies and moths, but in most cases they applied 
“Bite-Wrap” strategy. The latter strategy was sometimes applied also to the 
craneflies and the damselflies, but “Seize-Pull out” and “Wrap-Bite” were also 
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Table 5. The capture efficiency and the predatory strategies of Tetragnatha 
praedonia to large prey. 



Number of Number of 

Strategies 

(Body length in 

mm) 

Prey given Prey captured 
(A) (B) 

Seize- 
Pull out 

Bite- 

Wrap 

Wrap- 

Bite 

Butterflies & Moths 

(6-25) 

42 

10 

0.24 0 

9 

1 

Craneflies & Dragonflies 

(5-45) 

13 

10 

0.77 3 

5 

2 

Total 




55 

20 

0.36 3 

14 

3 

Table 6. The 

relation 

between 

prey 

size (body length : 

: BL) and predatory strategies. 

Ratio of BL 





Predatory Strategy 



(Prey/Spider) 


Seize-Pull out 


Bite-Wrap 

Wrap-Bite 


Total 

0. 0-0. 2 



56 


0 

0 


56 

0. 2-0.4 



38 


0 

0 


38 

0.4-0. 6 



3 


7 

1 


11 

0. 6-0. 8 



0 


2 

0 


2 

0. 8-1.0 



0 


0 

0 


0 

1.0-1. 5 



1 


3 

0 


4 

1. 5-2.0 



0 


1 

0 


1 

2. 0- 



0 


2 

2 


4 

Total 



98 


15 

3 


116 

Table 7. 

Relatior 

i between the predatory strategies and the feeding sites. 

Strategies 





Feeding Site 





Hub 


Web Margin & 
out of Web 

Capture Site 


Total 

Seize-Pull out 


98 


0 

0 


98 

Bite-Wrap 



5 


4 

5 


14 

Wrap-Bite 



0 


0 

3 


3 

Total 



103 


4 

8 


115 


applied to them. 

Table 6 shows the relation between the body length of prey and the preda¬ 
tory strategies, observed in the field and the field experiments. Apparently, 
^^Seize-Pull out’’ was the strategy applied to small prey, on the other hand. 
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“Bite-Wrap” and “Wrap-Bite” were the strategies applied to large prey. But, 
there was no clear difference in the body length of prey between the latter two 
strategies. 

Table 7 shows the relation between the strategies and the feeding sites. 
Applying “Seize-Pull out”, the spiders always carried the prey to the hub and 
fed there. On the contrary, applying to “Wrap-Bite”, the spiders did not carry 
the prey and fed them at the capture sites. In the case of “Bite-Wrap”, the 
spiders fed at various sites, that is, the hub, the web margins (or out of the 
web), and the capture sites. On the whole, almost all prey were fed at hub, 
because of the small size. 


Discussion 

Tetragnatha species make horizontal orb webs with an open hub, and adapt 
to capture small prey flying weakly (Bristowe, 1958; Gertsch, 1979; Kaston, 
1981; Okuma and Kunimi, personal communication). As stated in results, T. 
praedonia also captures mainly small Diptera (especially midge flies), and large 
prey are only sometimes captured by the web. Furthermore, many small prey 
which struck the web are restrained only momentarily. This fact suggests that 
it does not adapt to capture large prey. Many prey also escape from the web 
of Leucauge magnifica, belonging to another genus of Tetragnathidae, probably 
because of the less adhesiveness (Yoshida, unpublished data). So, the low 
capture efficiency may be common to tetragnathid orb-weaving spiders. Thus, 
because of the small size of prey and the low capture efficiency, they would be 
unable to get enough prey unless they make their webs where prey are very 
abundant. It may be due to such reason that many tetragnathids make their 
webs at damp habitats such as rivers, brooks, paddy fields, ponds, bogs and so 
on (Bristowe, 1958; Gertsch, 1979; Hamamura, 1969; Kaihotsu, 1973; 
Kayashima, 1966; Okuma, 1978; Yaginuma, 1960; Yamano and Kido, 1975; 
Yoshida, 1981). At these habitats, weakly flying small prey such as midgefly 
and mayfly are very abundant (Yoshida, 1977). 

Eberhard (1967) stated that the advanced stage in the evolution of predatory 
behavior of spiders is characterized by “capturing and subduing prey from a 
distance by applying silk to it”. Robinson and his colleagues intensively studied 
the predatory behavior of some araneids, such as Argiope argentata and Nephila 
clavipes, and verified that there are three types of predatory sequences, that is. 
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^^Seize-Pull ouV\ ^‘Bite-Wrap’’ and “Wrap-Bite” (Robinson, 1969; Robinson, 
Mirick and Turner, 1969; Robinson and Olazarri, 1971; Robinson and 
Mirick, 1971; Robinson and Robinson, 1974; Robinson, 1975; Robinson and 
Robinson, 1976). 

Furthermore, they assumed five stages in the evolutionary process of the 
predatory behavior of araneid spiders. By their opinion, only biting is used for 
prey immobilization in the earlier three stages. Several araneid spiders, such 
as Nephila clavipes, some species of Micrathena and Gasteracantha, are included 
in the stages. But, in the later two stages, not only biting but also wrapping 
are used for prey immobilization. Argiope spp., Araneus diadematus, and 
Eriophora sp. are included in the stages (Robinson, Mirick and Turner, 1969). 
In almost all cases, T. praedonia immobilizes its prey by biting (including seizing 
in jaws) in natural conditions. So, this species may be included in the earlier 
stages. But, as this species sometimes uses “Wrap-Bite” strategy to large prey 
given artificially, though the “immobilization wrapping” has less effect to restrain 
the prey, it should not be included in the earlier stages. 

On the other hand, the species included in later stages use their swathes 
of silk for prey-immobilization, unless the prey is Lepidoptera (which is im¬ 
mobilized by biting). Thus, the development of the swathes of silk does 
characterize the later stages. But, T. praedonia seems not to use its swathes 
of silk. The silk pulled from the spinnerets of the species is fine and can not 
be clearly seen unless the observer throws strong light on it. So, it would be 
unsuitable that the predatory behavior of T. praedonia is included in the later 
stages. 

There are also other differences between T. praedonia and the advanced 
araneids such as Argiope. For example, Argiope spp. immobilize the prey 
mainly by wrapping, on the other hand T. praedonia immobilize the prey mainly 
by seizing and biting. This difference is partly due to the difference in the 
size of the prey captured by their webs. The prey of T. praedonia are very 
small, but the prey of Argiope are fairly large (Murakami, 1983; Robinson 
and Robinson, 1970). As both spiders apply “Seize-Pull out” strategy to small 
prey, so it is a matter of course that T. praedonia frequently uses this strategy 
and that Argiope does not use it so much. But, this is not due to the difference 
only in the prey size. As shown in results, the attack wrapping of T. praedonia 
is the responce after the spider did not succeed in its attack biting, on the other 
hand, Argiope uses its attack wrapping soon after the discrimination of the 
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prey type (Robinson, 1969). So, the attack wrapping of T. praedonia should 
be discriminated from that of Argiope. Judging from the observation of the 
predatory behavior, T. praedonia is unlikely to discriminate the prey type, such 
as craneflies, damselflies and butterflies, from each other. This species intends 
to bite all the prey in spite of the prey type. 

Furthermore, “Wrapping with bite’^ observed after immobilization bite at 
the capture site also characterize the predatory behavior of this species (or 
genus Tetragnatha?) because of the high frequency {Argiope argentata rarely 
shows such unit behavior, Robinson and Olazarri, 1971). T. praedonia does 
not carry its prey to the hub in some cases, but feeds at the capture sites or at 
the web margins (or out of the web). As araneids do not show such kinds of 
behavior, they would be also the specific behavior to T. praedonia. But, the 
function of the feeding at the sites except the hub is not known. A hub is the 
center of orb web, and is likely to be the best site to perceive the fluctuation 
brought about by the prey. So, in order to capture the next prey which strikes 
the web soon after the first prey, it is desirable for the spider to reduce the 
time absent from the hub as far as possible. In natural conditions, T. praedonia 
seems to show such strategy; that is, it takes only 2-4 seconds for the spider 
to be absent from the hub to capture small prey. On the contrary, in the case 
of capturing large prey, the spider seems not to take this strategy; that is, it 
takes long time for capturing the prey, and the spider used to ignore small 
prey restrained by the web after the large prey. So, the feeding on large prey 
at the sites except the hub may mean that the spider needs not more prey 
because of the full stomach. 

In conclusion, the predatory behavior of T. praedonia should be situated in 
the new stage between the earlier three stages and the later two stages, pro¬ 
posed by Robinson, Mirick and Turner (1969). This stage is characterized 
by the lack of the swathes of silk and by the early form of the attack wrap¬ 
ping. If T. praedonia becomes to use the swathes of silk for prey-immobiliza¬ 
tion, the predatory behavior will become simmilar to that of advanced araneids, 
such as Argiope argentata. 

Of course, it does not mean that T. praedonia should be situated in the 
process of the evolution from primitive araneids (such as Nephila clavipes) to 
advanced araneids. Tetragnathids and araneids have evolved along the different 
routes, though both are relatively related with each other. I can only say that 
there may be such a intermediate stage also in the evolution of the predatory 
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behavior of araneids. 

Recently, I knew another intermediate stage; that is, a Japanese Nephila, 
N. clavata, uses the swathes of silk but does not use for prey-immobilization 
(Shinkai, unpublished data). He stated that the swathes are very thin and can 
be hardly seen. If the species becomes to use the swathes of silk for prey- 
immobilization, its predatory behavior will resemble that of advanced araneids. 
So, in conclusion, there are two intermediate stages. 

Acknowledgements 

I wish to express my hearty thanks to Dr. M. Yoshikura, the Emeritus 
Professor of Kumamoto University and Dr. C. Okuma of Kyushu University, 
for their useful suggestions. My thanks are also due to Mr. A. Shinkai for 
critical reading this manuscript. 


m m 

t 603 se-i): 

y :*A:<h^#::g:3 y ft Un (Pluck¬ 
ing) (Seizing), SIL'T 

(Pulling out), t^ftUft (Seize-Pull out IM)o X b htcX ^ L 

X, Seize-Pull out 3 Lfto ^ Bite-V7rap 

iic0§^c. J: oT, y?"y?" y/-h'ch h Seize-Pull out, Bite-Wrap, Wrap-Bite (D X ^ 

X, XhXhMM'^hfZo Bite-Wrap Bite J; (immobiliza¬ 
tion) (Wrapping)o :LhXMLX Wrap-Bite 'T 

Wrapping XX-DXXkM^h, X(D'ikX Biting X^fj-hhXo 


References 

Bristowe, W. S., 1958. The World of Spiders. Collins. London, 304 pp. 

Comstock, J. H., 1940. The Spider Book. Double Day, New York, revised by Gertsch, 
W.J., 729 pp. 

Eberhard, W. G., 1967. Attack behavior of diguetid spiders and the origin of prey wrap¬ 
ping in spiders. Psyche, 74 : 173-181. 

Gertsch, W. J., 1979. American Spiders. Van Nostrand Reinhold Company, 274 pp. 
Hamamura, T., 1969. Seasonal fluctuation of spider population in paddy fields. Acta 
arachnoL, 22: 40-50. 



74 


Makoto Yoshida 


Kaihotsu, K., 1973. Community of Araneae at various habitats. Shinobigumo, 1 : 1-10. 
(In Japanese.) 

Kaston, B. J., 1981. Spiders of Connecticut. Bull. State Geological and Natural History 
survey of Connecticut, 70 : 1-1020. 

Kayashima, I., 1966. Study on the Spiders at Santama District, Tokyo. Publication on 
his own account. (In Japanese.) 

Levi, H.W., 1978. Orb-webs and phylogeny of orb-weavers. Symp. zool. Soc. Lond., 42: 
1-15. 

Locket, G.H., A. F. Millidge and P. Merrett, 1974. British Spiders. Vol. 3. The Ray 
Society, London, 315 pp. 

Lubin, Y. D., 1980. The predatory behavior of Cyrtophora (Araneae; Araneidae). /. 
ArachnoL, 8 : 159-185. 

Murakami, Y., 1983. Factors determining the prey size of the orb-web spider, Argiope 
amoena (L. Koch) (Argiopidae). Oecologia (Berlin), 57:72-77. 

Okuma, C., 1978. Fauna of spiders in a paddy field in Suweon, Korea. Esakia, 11 : 81- 

88 . 

Peters, H.M., 1931. Die Fanghandlungen der Kreuzspinne (Epeira diademata L.). Ex- 
perimentelle Analysen des Verhaltens. Z. Vergl. Physiol., 15: 693-748. 

-, 1933. Weitere Untersuchungen liber die Fanghandlung der Kreuzspinne (Epeira 

diademata Cl.). Z. Vergl. Physiol., 19: 47-67. 

Robinson, B. C. and M. H. Robinson, 1974. The biology of some Argiope species from 
New Guinea : Predatory behaviour and stabilimentum construction (Araneae : Ara¬ 
neidae). Zool. J. Linn. Soc., 54: 145-159. 

Robinson, M.H., 1969. Predatory behavior of Argiope argentata (Fabricius). Amer. 
Zool., 9: 161-173. 

-, 1975. The Evolution of Predatory Behaviour in Araneid Spiders. In : Function 

and Evolution in Behaviour, edited by Berends, C., C. Beer and A. Manning. Ox¬ 
ford, Clarendon Press, 292-312. 

- and H. Mirick, 1971. The predatory behavior of the golden-web spider Nephila 

clavipes (Araneae: Araneidae). Psyche, 78: 123-139. 

-, H. Mirick and O. Turner, 1969. The predatory behavior of some araneid 

spiders and the origin of immobilization wrapping. Psyche, 76 : 487-501. 

- and J. Olazzari, 1971. Units of behavior and complex sequences in the preda¬ 
tory behavior of Argiope argentata (Fabricius) (Araneae: Arachnida). Smith. 
Cont. Zool., 65: 1-36. 

- and B. Robinson, 1970. Prey caught by a sample population of the spider 

Argiope argentata (Araneae: Araneidae) in Panama : A year’s census data. Zool. 
J. Linn. Soc., 49 : 345-358. 

- and-, 1976. Discrimination between prey types: An innate component 

of the predatory behavior of araneid spiders. Zeit. Tierpsychol., 41 : 266-276. 

Yaginuma, T., 1960. Spiders of Japan in Colour. Hoikusha, Osaka. 

Yamano, T. and K. Kido, 1975. Seasonal fluctuation and the faunal composition of 
spiders in the paddy field of Atugi City. Atypus, (64) : 27-34. (In Japanese.) 



Predatory Behavior of Tetragnatha praedonia 


75 


Yoshida, M., 1977. Web site selection of four spider species inhabited at stream site 
—An analysis on the factors of coexistence in relation to prey abundance—. Acta 
arachnoL, 27(special number) : 261-281. (In Japanese.) 

-, 1981. Preliminary study on the ecology of three horizontal orb weavers, Tetra¬ 
gnatha praedonia, T. japonica and T. pinicola (Araneae: Tetragnathidae). Acta 
arachnoL, 30 : 49-64. 



